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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Kenzi SUZUKI, et al. G AU: 1754 

SERIAL NO: 09/729,103 EXAMINER: 
FILED: December 5, 2000 

FOR- NEW CATALYSTS FOR OXIDATIVE STEAM REFORMING OF METHANOL AS A NEW AND EFFICIENT 

METHOD FOR THE SELECTIVE PRODUCTION OF HYDROGEN FOR FUEL CELLS AND THEIR 
SYNTHESIS METHOD 

REQUEST FOR PRIORITY 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number [US App No], filed [US App Dt], is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date of U.S. Provisional Application Serial Number , filed 5 is claimed pursuant to the provisions of 
35 U.S.C. §1 19(e). 

H Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to the 

provisions of 35 U.S.C. §119, as noted below. 
In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 
COUNTRY rtP?' NATION NIIMKER MO NTH AY/YEAR 

JAPAN 2000- 1 70594 J une 7 > 2000 



Certified copies of the corresponding Convention Application(s) 
■ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number . . . ^ n 
Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 
(B) Application Serial No.(s) 

□ are submitted herewith 

will be submitted prior to payment of the Final Fee 



□ 



Respectfully Submitted, 

oblon, spivak, McClelland, 
maier & neustadt, p.c. 





22850 

Tel. (703)413-3000 
Fax. (703) 413-2220 
(OSMMN 10/98) 



slorman F. Oblon 
Registration No. 24,618 
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PATENT OFFICE 
JAPANESE GOVERNMENT 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

m si # n b 

Date of Application: 2 0 0 0^ 6 ,J3 70 

ss si # 

Application Number: #M 2000-170594 

its SI A 

Applicant (s): JlM&Wim-Bz 
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Cu. Zn, Al, Z r «D*li**»«©a#fti:N a O 

H*»*»tfN-aCOg *»««rRJ&S*. ftftiSCJ: yifcJR««:£J*S*. ~ 
*l&x-^>y. 65ft, gfctt. KiLTCuZ n A 1 Z r »tt**SMfc4&*» 6 

zmumMtt-zmmL, rft&^iB^Mif btc u z n a 1 z 

r^-fb^5r#'5'i:?:# : Sti:1"-5CuZ nAlZ r K*t4&ttSR0>§SB§;£&, 

[ft#^2] ffi|B?§?gt{i<Z)C u, Zn. Al. Zrffl^M (Cu + Z 
n) / (Al+Zr) = 2 — 4 T*&£. It#^ 1 tC|B«£>Cu Z n A 1 Z r Wilt 

{Z>^-fbW*^«,*©jR/S{-«fc-S*5gSSSjtflaCu Z n A 1 Z r &<ft*&MjtE. 

[»#*4] »#£lXtt2tCflB*<0#«^IBitLfcCuZnAl Z 

[»*^5] y (=e;W£) =o. 1— o. 5, yfcm%/* 

(=E;bifc) =0. 8 — 2. OT'fe-5, W*^4 {CfBiS©*ffi;tf:X©S5!3t 
[»*«6] 2 0 0 — 2 5 0°CT-&-5. f#S4 lCfB«<D*» 

[0 0 0 1] 

iS&CuZnAlZrg(ffc**I. -tfflSBjS^iS, &tfr©®fi 
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[0 0 0 2] 
[&*©&«] 

(1) *#y-;i/©#8¥&j& 

CHgOH «=> 2H 2 + CO AH = +92.0kJ/mol 

(2) *9 J -fr<DfrM$$.*k'8.Rfc 

CHgOH + H 2 0 3H 2 + C0 2 AH = +49.4kJ/mol 

(3) *9 J-JI,<D»&tlHkE.I& 

CHgOH + (l/2)0 2 2H 2 + C0 2 AH = - 192.2kJ/nol 

AH : 

[0 0 0 3] 
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cotf&m (2o P pm) ga^fc-grsjftsi:, ztLfimnnmcDP tmm^tt 

tptcttco*^sti«:^r tiitf, ±ia (i) ©jR/s-ett** 
fc&fc**<0co#£f*u ±ia (2) ©Kis-efc d) <z>gj«ftifT*ttfc^# 

, 100p P mKJ:(DCO«t^ ±13 (3) CDS/ST* %g$t 1 0 p p 

**5tfXFf»(Z)COS:|»5B't«>fe«)tc, *I«SfAt5, *ffi^S/7h (w 
ater-gas shift) JR/S (WG S R) , X&WHtRt5>tfftt>tl&ft 

(4) CO(JD*tt^S/7 hS/S 

CO + H 2 0 <s=> H 2 + C0 2 

(5) coomikfxfo 

CO + (l/2)0 2 C0 2 
[0 0 0 4] 

fciST, ^^7--;KZ)gIS^>fbSJS^J:^7K^Jt*Si:bT, CuOZn 
Oii^fflt§M^fe'& (T. Huang and S. Wang, Appi. Catal., Vol.24, 
(1986) p. 287. ) 0 

±<D1$&\*. C u : Z n (w t %) tt= 82:18 — 7:93 ICT-rX h^lS 
LtSS^ Cu:Zn = 40:6 0 SiSS* 2 2 0-2 9 0 1CT*«% 

[0 0 0 5] 

Sfc, CuZniftt, CuZnAl»ft«««(Cj:S*ft (L- Alejo, R. 1 
ago, M. A. Pena and J. L. G. Fierro, Appl. Catal., Vol.162 (1997) p. 281. 
) 
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rOCu Z n - m^f&Mlt. Cu:Zn=20:80~40:6 0T?*y, 
C u Z n A 18ffc«-««tt, Cu:Zn:Al=40:55:l 5T*&£ 0 

rriftt, «t*Kf**:.Zn 5 (C0 3 ) 2 (OH)g,Cu 2 (CO3) ( 
OH) 2 > Z n 3 Cu 2 (CO3 ) 2 (OH) fi C0a#*««ZnO, Cu 

S/SfflSti2 0 0-2 3 oTCTfey. WM/* 9 J -;uittio. 0 6t»S o 
£^tC, PdffiJ#ZnO«i«JCj:S#«£ (M. L. Cubeiro and J. L. G. Fierr 
o, J. Catal., Vol.179 (1998) p. 150. ) #&5 0 

r<Z)P dffl^Z n 0»P d JSStt 1 — 5 w t SJSSffitt 2 3 0 

— 2 7 o°c-e&£o 

L#*U (2 0-4 Omo 1%) ©COS:HI*-rS 

[0 0 0 6] 

&»J, *©H?B#3fi<#«>e»tiS. 

* 9 J - ^©*3Rft*JCiRjSK:J:**3R©S8J6*att«#<©««*i { * 

fJ£-*-.S CO -5 fcfibfc, *-|4^^.->7 hjRfB&S^tt^tSJSS: 

•Bfff-rSa&Stf&y, ^BCD^Sft&tfn;* hig#i&tt£*i&v>. 

Sg)t*?Si: bTtt:2 £}cafc&-f ^RfEtf&'J* ^to^ftTv^S 

o 

[0 0 0 7] 
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#§gb, *ftS»4 5 OX^X'iam-t -SiiltCj: UCuZnAlZ rfrfbttMffife 

S3§g-r3#i&£liffi U (2) r©C u Z n A 1 Z r SttMlSM^t 

6. ±KCuZ nA 1 Z rSMb*«iE«:ffK"r**asS:Si«-r*ifc*B»i:-r 

[0 0 0 8] 
[ffllffi S: * «> © #«J 

(1) Cu, Zn, Al, Z rO«-BIK****0»^Wi:N aOH**«Atf 

N a C0 3 *?t«t5:K£S£-fr. y«fclBfc«:£>*S*, Ztifcx-S?:/ 

^, 5ifi, Sfc#. KiLtCuZnAlZrIttt*ifttA^*S 
&M9IU &^T', r«SS#IlttM»lTCuZnAlZr»SII 
Srt&MttSCuZnA 1 Z rg-ffc4&«!SlE©98jt:£fe. 

(2) ffi#8j§$t#©C u, Zn, Al, Zr©3HMfc# (Cu+Zn) / (A 1 
+ Z r ) = 2—4 T*&£, tufS ( 1 ) lCfB*©C u Z n A 1 Z r gHb^8SStE©38 

O) ttrsa (i) xt± (2) ce«<D*a»cJ:*J«Jta*i*« **</-/i>©mb 

W*3Mi**Kfi*SK:J:«*3RH5tfflC uZnAlZ r g*fb4Mfttt. 

(4) ftfia (1) Xtt (2) ICl3«©«glbfeCuZnAl Z r IMbfeflft 
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(5) BUR/;* # y (^;vit) =o. i~o. 5. ■&M%/*9J-)i' 

/Wfc) =0. 8~2. 0t»5, fjfflB (4) lcBa*©**^^©lSIJS#«fi. 

(6) fij&ifiS*<2 0 0 — 2 5 OTC-e**, tafS (4) tc3E«^**^f^<Z)J8jg 

[0 0 0 9] 
[5B^tf>^5£<Z)^JBU 

*mn<D%\MMM\*. CuZnAlZrlftftfrfeW. -0CuZnAlZ 

ffl»M»i:bT. Cu, Zn. AK Zr^MSffllU ^tl&CO** 
i^il^i: N a O H««tf N a C O a $ JfcifcSSlCAy 

tfcJg^££^2i±£o r<3D»-&. ±fB8^tt***Pbfc#&, dfttCNaOH* 
jgjju NaC0 3 *M, *5^ttNaOH*»«i:NaC03 
SrSfiT* P H^»9 S*C&£ J: 3 &C bT*J> bt5o»flI U &J8^ 
£ e NaOH*M, NaCO s fflJ3fJ«KC& Z> W±l??[B#»K:Sj&[rt tl 

[0 0 10] 

ffi$fi?K*0>CLU Zn, AK Z r ©d^Jttt, (Cu + Zn) / (Al+Z 
r) = 2-4t»S^i:*W*LK (Al+Zr) <©-5t>, Alfe^V^ 

ttZ r <Z)V^1**l^<Z)^ : ^ : *^<T**to«:V^o -f&fc^K ^©S^^Jttt* 
(Cu+Zn) /Zr = 2~4&£V^£ (Cu + Zn) /Al = 2-4tfe5I 

>f hiMa*Mi^)Cu Z n A 1 Z r««a*tt^*^&*S«t«f{fffi#S: 
[0011] 

H«T*. »4 5 O'CTMiltC u Z n A 1 Z ri«$:ISt^c 
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4#2 0 0 0 — 1 7 0 5 9 4 



£ffij^&*5jl 0°Cm i n _1 g^T^4 5 0 °C 2; T'lf-iS^ ^5^raffi#-T£#& 

tffl^sftstf. iftsit ±fla««i9«ft^Ji»djSPi-s»j»fflis, jurists 

[0 0 12] 

*«»CD*S"^tt, IB^-ejiabfeC u Z n A 1 Z r 
#X r 4: Jc J: **#*«:«i6i-£#, CO&irj£2l* 

r<z)#i=5\ as/:** (^i/Jfc) a, satctto. i-o. 5 7?»y, 
7-/1/ <*/i/jt) te> jffatctto. 8-2. ot^u, rcolSBlc 

— 2 5 0°C, $ b\Z&m\Z&2 2 0 — 2 4 0°CT*&£ o 
S- 

[0013] 

Cu, Z ru Al, Z v (D^mmm.i^mWL(DU^ (Cu, Zn, Al, Zr 
(D^J-itifi (Cu + Zn) / (Al+Zr) =2-4. (Cu+Zn) /Zr = 
2 — 4, (Cu + Zn) /A 1 - 2 — 4 0H^ft*ncfc£ «fc 3 ICS^) ZMWls 
M^NaO H*^m (S& ;»2M) , N a C O3 TkmWL (2RK ; *& 0 . 3 M 
) , &&V*ttN a OHtK^M (»S ;^2M) £N a CO3 ; $10 

. 3M) <Z)iB-&?RS:SaT?p H*<*5J9 7?— £IC&£ J: e> IC LT^ bt5o»ilJU 
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[0014] 

mz, fti*^6 5°c, 30m j*#ufc#&x-s;:/yu *jr 

°CX^mLX, CuZnAlZrIWSfffl (fl^fMBtt) SrWKbfc. 

4 5 0°C, 5MJ[IiltCuZnAlZrl« (Hmftomm.) £ 

2) fcg* 

**lflt^^l t C u Z n A 1 Z r ifttll (4 5 0TCinj»«) <D%M, 

3tl pfnc£v>T, Il<35*»ttCZAZ-A-Ft*U Wig#;<7):£MC u . 
Zn. AK Z r (B^H^JfcteK^X^^Mft (X-ray fluorescence spectroscopy 

) s BET ttS3R?ft»*6^&#«>fctbaH*, H 2 SfittTPR ( 

temperature programmed reduction) — N 2 Olg^^)|:4?)^MS, Sq u . D Cu 
[0 0 15] 
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[0 0 16] 

1) ^fi 

*J* 7 , (*#;4mm) 8. 7^?a7^ 

d«f») io, cflttf (^i-Dvhy77^-0(iiiil:Eg) ii, r;i/=rv 

1. 2 0. 2%, £|RmK;7 9. 8%) d<>/<2 

, M3>hD-7-9, U -6, «8fi§MgS3, 4 
[0 0 17] 

2) !6lfc*#ft0f*iS 

(a) Jlffc^S; 

gURi*. fl|tffiHffiJ««aiCKlJ: l JJKT©*fl : "ef?ofe. 
ftMKttM* : 9 Omg 

«g£if£#:0. 30~0. 3 5 5mm* 
KfoUM. : 180 — 290 °C 

(b) 3t7ti£ 

W&fc9ciL*> CuZnAlZr ^fc^M^^STcSr^To fe. 

f 53S#^X§&Ef5^CSS«>?>*XfcC u Z n A 1 Z r&fl;4WSWR9 0 

mgiZfrm*. 10cm 3 mi n _1 T?iffiLfc#e>, fl&if tSS&^i&fr & 3 0 0 r * 
T-5iCnii n _1 T*#?abfc. 3 0 0°C, 2«f|HI««pbfe«. ISiag^t'^Ib 

[0 0 18] 

(c) MS#*S 

/ (^-H/Jib) = 1. 3 5:V>f^n7-<-^-S:iV^Tl. 63Z.lt 
2. 5 cm 3 h -1 ©SU-^T'«fi^S{C#ALfe 0 OKJRKft ; 2 0. 2%, & 
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Si*§S ; 7 9. 8%) £ 1 0 — 2 0 c m 3 m i n" 1 , t^U7-^kLT7^ 
df>^fX5:4 3 cm 3 mi n _1 ^Alfc 0 JElS^ftatK^iKlSftltt^^^-f 
>T»ofc2S0^^n7 h^77^ - (TCD^aiM) -CdtfrLfe. 1 

[0 0 19] 

3) M«E 

*1 ^LtCZAZ-A-F(Z)6iI©CuZ n A 1 Z r ^<ffcifelM$E 
4) 

£JS»K#2 3 0TC0)»-&©«feil6*S:*2JCa%-ro *2&Cfc^T, #fltjHE(C 
o ^ ; - ;i/Sft$^m o 1 mm o 1 k g (««E) _1 s 

Miimmolkg mm)~ 1 s~ 1 . TOFttxlO 3 s "^^S tlT & *J . $ 
6tCCO;&tfC0 2 (mo 1%) ^Ltfe^o 

[0 0 2 0] 
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(*9 J -n><DB&WHtRl&, *3H«*KSIiS, «MC»*j!lft*JtSli60Jt*!l! 

) 

CZAZ-CMI?:flil\ £JS»K#2 0 0-2 9 0 riCfctf SMStCoVNT 

H2tcaVt. 0*, (a) tt**;-;HEfl;a|s, (B) tt*ig£j?5c*, (c) tt 

co&t;co 2 m$im<Di&&*B-t, 

±#-r5fc&{CitlinU 2 3 0"CtffiC10 0mol%t'$.ofe„ — 9S#®? 
iCfcttS-^tUCifc^T®^ 2 9 0 -C T? «fc ? < lOOmol %T'fco£ (02 

(a) ) . Tfcis^j&aic^vTte, * # ; -jv<Dmitm^.M^^.s.!^t/ i ^m 
Tb^sKStisr tA^flot (0 2 (b) ) . ®Ht;ift2K3S&&ja&i£fc;i5^ 

T. 2 0 0~2 3 0X;(DRmumc&V2>COm%imZ-e n. C0 2 »iK*H:l 
0 Omo 1 %T*3do£ (02 (C) ) . 
[0 0 2 2] 

* y-^©Bfc-fbtt*j!l«**tSJS»cJ:«**3tf^*GSMCuZ nA 1 Z r ttfttt 

«S'?:ftfita3i:^t§S, 2) iflDjBjKfcMv^T. ^ * y --n/OBfcffcW*j!K 
^^cMS)S5:«e>ii:{cj: y, cofc«£Sif:fcv^**#:*«:3HjS-rs£ fc# 
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[02] 
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[02] 
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Parlial oxidation 




— b— Sleam reforming 




—a— Oxidative steam reforming 
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(B) 



Partial oxidation 
Steam reforming 
Oxidative steam reforming 
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CO2 in partial oxidation 
CO2 in steam reforming 
CO in partial oxidation 
CO in steam reforming 
CO in oxidative steam reforming 
CO2 in oxidative steam reforming 
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Cu, Zn, Al, Z r tf)&5i^&7R^©Ml^i:N a OH* 
**&tfNaCOg *»«&jRJSS*. #ifcteK J: »JifclRW 
x-^>y, iffl, SfcffK ^ILTC u Z n A 1 Z r JfttftfrBftttfr 
jKfftBtt&SI£U #C^T% 1^1 J^IIgt'MI bT C u Z n A 1 Z r 
ft*fcf*It#&)88CuZnAl Z r MfeftttftMK® iufB©#?£T* 
K»bfc^*y-^©Mft«*|«»*JtiE(iSK:J:**SR»3tfflCu-ZnAl Z r 
®Hfc#l»ffi, StltclfflCuZnAlZr t«M«l:Ml>t. *#7-;i/££*C 

<Z>5H36#St. 
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sum 



#8! 2000-170594 
50000706467 

#£f @1=r? 17 3 0 



000001144 

JKJKaWSHEfctfBB 1 T S 3 # 1 # 



220000334 

**n***Br&:fbE¥# i *r i - 1 

100102004 
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fli I A 



[000001144] 



1. JSJMUIB 1 9 9 0^ 9^200 

ft m *^«P^BaEfS^MiTa3#i^- 
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